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The invention relates to a moisture and oxygen 


10 to 30 wt.% maltodextnn. 



stable spray-dried composition comprising at least one 
active compound encapsulated in a carbohydrate ma- 
trix, which matrix is characterised by 

40 to 80 wt.% high molecular weight film forming 
carbohydrate; 

10 to 30 wt.% mono, di and trisaccharides; and 



based on the total weight of the carbohydrate matrix. 
The active compound to be encapsulated in the carbo- 
hydrate matrix can be selected from the group consist- 
ing of flavourants, fragrances, pharmaceuticals and 
wash-active components. 
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Description 

[0001 ] The invention relates to a moisture and oxygen 
stable spray-dried composition comprising at least one 
active compound like a moisture or oxygen sensitive fla- 
vourant. a fragrance or another type of a moisture or 
oxygen sensitive compound e g a pnarmaceutical Fur- 
ther the invention relates to a process for fixing volatile 
flavourants. fragrances or other volatile and moisture or 
oxygen sensitive compounds in an amorphous matrix 
[0002] With regard to the field of flavours it is noted 
that for instance efforts have been made to give the con- 
sumer a fresher lasting reconstitutable beverage mix by 
using certain natural natural identical or artificial volatile 
compounds fc improving the consumer's taste percep- 
tion Unlike liquid systems which usually retain flavour- 
ants without adverse stability problems, dry comestible 
beverage mixes are often lacking in flavour or have off- 
flavours due lo poor storage stability. A fresh tasting, re- 
constituted beveiage would increase the consumer's 
perception of freshness which is of paramount impor- 
tance. 

[0003] Such compounds as coffee aroma, esters, 
acctaldchydc. various essential oils and sulphur com- 
pounds, augment or enhance the taste perception of 
convenience foods Dry comestible mix systems 
present special problems when one tries to introduce 
volatile or aromatic flavourants therein For example, 
such matenals escape through and from the mix, or re- 
act so as to degrade or oxidize into compounds which 
are recognized to be less desirable. Therefore, there 
has been a long-standing need to fix by encapsulation, 
and prevent the escape of volatiles within a "powdered- 
mix" comestible and prevent oxidation thereof. Moreo- 
ver, the process for fixing a volatile must produce a prod- 
uct which is easily reconstitutable and is capable of hold- 
ing the fix over prolonged periods and under adverse 
storage conditions 

[0004] A major problem inherent in fixing aromatics in 
food allowed substrates is the fact that those fixation 
substrates display idiosyncratic fixation characteristics. 
The substrate media may be sensitive to moisture, react 
with the entrained volatile or produce flavour off-notes. 
Carbohydrates as a class offer a food-acceptable sub- 
strate in which volatiles and aromatics have been fixed. 
However, most water-soluole carbohydrate substrates 
are hygroscopic and will nol reliably hold the fix for long 
periods. In view of the foregoing there is a recognized 
need for an amorphous moist jre-stable. water-soluble, 
food-approved substrate to encapsulate aromatic orvol- 
atile flavourants. 

[0005] Where flavours such as essential oils arc not 
protected by an ant oxidant even furtner problems of 
off-flavour development are encountered due to oxida- 
tion caused by the inability of the carbohydrate matnx 
to protect the flavour from oxygen 

[0006] EP 0.550 067 B1 rentes to a method for en- 
capsulating oils such as fragrance and flavouring oils in 



a water-sensitive cellular solid matrix comprising drying 
an aqueous emulsion containing (a) the oil to be encap- 
sula:ed. (b) a non-crosslinked lipopmlically modified 
starch that undergoes crosslinking underthe drying con- 
5 ditions and (c) a oolyhydroxy compound that forms with 
the polysaccharide material a continuous aqueous 
phase in which the oil is dispersible as a discontinuous 
phase The oil (a) which typically contains a convention- 
al antioxidant like butylated hydroxy toluene is typically 
10 encapsulated in the aried carbohydrate matrix in an 
amount from 5 to 80%. preferably at least 65% by weight 
of the oil and matrix combination. The modified starch 
(b) is in principle an ungelatinised starch acid ester of a 
substituted dicamoxylic acid, and the polyhydroxy corn- 
's pound (c) are polyalcohols like glycerol, mannitol etc., 
and sugars including mono, di and tnsacchandes like 
glucose, fructose, maltose, sucrose, and raffinose 
[0007] US 5, 1 02,682 A relates to a dry flavoured pow- 
dered food mix comprising at least 20% crystalline su- 
20 crose. at least 1 0% crystalline fructose, 1 -8% crystalline 
food acid, flavour and anti-caking agent, wherein all 
components are present in a free, unbound state and 
wherein the crystalline fructose compound contains less 
than 10% by weight of particles smaller than 150 jim. 
25 As indicated in said US 5,102,682 the fructose and su- 
crose content of the food mix can range from 10-60% 
and 20-80% respectively, and the combined weight of 
fructose and sucrose will usually be at least 40%, and 
for soft drink mixes such as fruit-flavoured beverage 
30 mixes will typically be at least 90%, usually about 95% 
or more of the mix. 

[0008] The flavours suitable for use in the food mix 
can be spray-dried flavours fixed in a carbohydrate ma- 
trix consisting of either maltodextrin or a combination of 
35 maltodextrin and a modified starch. According to said 
US 5,102,682 typical spray-dried flavours contain 
30-60% modified food starch and 30-60% maltodextrin 
and flavourant. 

[0009] EP 0,426,428 B1 relates to a delivery system 
^0 for flavours and sweeteners and to a process for its 
preparation, which system has use in a variety of prod- 
ucts including comestibles such as chewing gum, food 
products etc More in particular EP 0,426.428 B1 relates 
to a process for producing a flavour delivery system pre- 
4 $ pared from a spray-dried emulsion of 

(a) from 0 1 to 40 wt % of a flavour oil, 

(b) from 0 5 to 30 wt % of a sweetener and 

(c) from 30 to 80 wt.% of a film-forming polymer 
50 coating component, all amounts are based on the 

total weight of the delivery system. 

[0010] Suitable sweeteners to be encapsulated in the 
delivery system include natural and artificial high inten- 
ds sity sweeteners selected f r om amino acid-based sweet- 
eners dipeptide sweeteners, glycyrhizm saccharin 
and its salts, acesulfame salts, cyclamates. steviosides, 
tahn, sucralose. dihydrochalcone compounds and mix- 
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tures thereof However, according to EP 0.426,428 B1 
it is also possible to use sweeteners in addition to those 
that are already included in the delivery system. Such 
additional sweeteners may be selected from e.g. su- 
crose, glucose, dextrose, invert sugar, fructose etc 
[0011] Further, US 5.124,162 A is directed to a mois- 
ture and oxygen stable spray-dned fixed flavour com- 
prising a flavourant encapsulated in a carbohydrate ma* 
tnx consisting of 22 to 50%, preferably 22 to 45% mono 
and disaccharides, wherein at least 50% of the mono 
and disaccharides is maltose, 25 to 60%, preferably 25 
to 50% maltodextrin. and 10 to 40%. preferably 10 to 
35% high molecular weight film forming carbohydrate. 
[0012] With regard to the field of perfumes and per- 
fumed products it is referred to WO 94/1 9449 indicating 
the detrimental impact of high humidity conditions on 
products based on a water sensitive matrix e.g. a starch 
matrix and a fragrance or a wash-active component en- 
capsulated therein. This type of encapsulates may be 
added to a number of articles to be perfumed including 
laundry powder, soap and machine dishwash powder. 
Apparently the problem encountered in WO 94/1 9449 
is solved by a composition comprising (a) a substance 
encapsulated within a water-sensitive matrix so as to be 
releasable upon contact with water or aqueous solu- 
tions, mixed with (b) particles of inorganic carrier mate- 
rial carrying a poorly water-soluble oil, such that the 
composition is stable at high relative humidity. Exam- 
ples of substances encapsulated in the water-sensitive 
matrix are a perfume, flavour, a cosmetic ingredient or 
organometallic complexes e.g. a bleaching agent, 
bleach activator or bleach catalyst. 
[0013] Summarizing the prior art it is noted that the 
most familiar reference is considered US 5,124162 A. 
Therein, it is stated that a moisture and oxygen stable 
spray-dried composition can be obtained if -next to the 
other two components of the carbohydrate matrix- at 
least 50% of the mono and disaccharide component is 
maltose Further, it is indicated in US 5,124,162 A (col- 
umn 4, lines 19-23) that certain film forming carbohy- 
drates like gum arabic and waxy starches present 
"leaky" substrates which wiii not retain entrapped vola- 
tile flavourants 

[001 4] Surprisingly, it has now been found that in spite 
of the above-mentioned prejudice stated in the most fa- 
miliar reference US 5.124, 1 62 A. a moisture and oxygen 
stable spray-dried composition could be obtained by us- 
ing a carbohydrate matrix comprising a rather high 
amount of 40 to 80 wt % high molecular weight film form- 
ing carbohydrate in combination with 1 0 to 30 wt % mo- 
no, di and tnsaccharides and 1 0 to 30 wt % maltodextrin, 
based on the total weight of the carbohydrate matrix. 
[0015] Therefore, the invention relates to a moisture 
and oxygen stable spray-dried composition comprising 
at least one active compound encapsulated in a carbo- 
hydrate matrix which matrix is characterized by 

40 to 80 wt.% high molecular weight film forming 



carbohydrate; 

1 0 to 30 wt.% mono, di and tnsaccharides; and 
1 0 to 30 wt.% maltodextrin 

5 based on the total weight of the carbohydrate matrix. 
[0016] More in particular the carbohydrate matnx in- 
cludes from 45 to 70 wt.%, preferably from 50 to 60 wt. 
% high molecular weight film forming carbohydrate. 
Suitable film forming carbohydrates are film forming 

to gums, pectins, alginates, mucilages and mixtures there- 
of. Preferably the film forming carbohydrates are select- 
ed from gum arabic, gum acacia, tragacanth, karaya, 
ghatti, agar, alginates, canageenans, fucellan, psyllium 
and mixtures thereof or from gelatin, dextran, xanthan, 

'5 curdlan, cellulose, methylcellulose, ethylcellulose, hy- 
droxyethylceliulose, hydroxypropyl cellulose, hydroxy- 
propyl methylcellulose, carboxymethyl cellulose, low 
methoxy pectin, propylene glycol alginate and mixtures 
thereof 

20 [0017] Most preferably the film forming agents are film 
forming gums, hydrocolloids and lipophilically modified 
starches. Examples of gums are gum arabic and gum 
acacia. Examples of suitably chemically modified 
starches are Capsul® and N-Lok (National Starch). Of 

25 course, also mixtures of film forming carbohydrates can 
be used in the spray-dried compositions according to 
the invention. 

[0018] Another component of the carbohydrate matrix 
according to the invention are the mono, di and trisac- 

30 charides, which are used in an amount of 10 to 30 wt. 
%. preferably 15-25 wt.%. based on the total weight of 
the carbohydrate matrix. Illustrative examples of mono, 
di and tnsaccharides are glucose, fructose, maltose, su- 
crose, raffinose and materials, having a high content of 

35 such sugars like fruit juice solids. Preferably, at least 50 
wt.% of the mono, di and trisaccharide material is a dis- 
accharide as a high amount of monosaccharide may re- 
sult in a somewhat sticky product whereas a high 
amount of trisaccharide may lead to a product more 

40 prone to oxidation. In a preferred embodiment according 
to the invention the mono, di and trisaccharide material 
is sucrose 

[0019] The carbohydrate matnx according to the in- 
vention further includes 1 0 to 30 wt.%, preferably 1 0 to 

45 25 wt.% maltodextnn The maltodextrin will preferably 
have a dextrose equivalent (DE) in the range of 1 to 25, 
most preferably in the range of 10 to 20. A variety of 
maltodextnns meeting the above requirements are 
readily available commercially, including maltodextrins 

50 from e.g. tapioca, maize and potato.. 

[0020] The carbohydrate matrix may be softened by 
the incorporation of up to 5 wt.% of an edible polyol such 
as glycerol, preferably 1 to 3 wt.%, based on the carbo- 
hydrate matrix. Also other components like anti-foam 

55 agents in an amount of up to 0.2 %o may be added. 
[0021] The active compound to be encapsulated in 
the carbohydrate matrix can be selected from the group 
consisting of flavourants, fragrances, pharmaceuticals 



3 




5 EP 1 1 CM 

and wash-active components 

[0022] Flavourants are well-known in the art and are 
mentioned, e.g.. in S. Arctander. Perfume and Flavor 
Materials of Natural Origin (Elisabeth. N.J. USA. 1996), 
in T.E. Furia et al. CRC Fenarolis Handbook of Flavor t 
Ingredients. 2nd Ed. (Cleveland. CRC Press Inc.. 1975). 
and in H B. Heath. Source Book of Flavors (The Avi Pub- 
lishing Company Inc.. Westport, Connecticut, 1981). 
[0023] Fragrances and mixtures thereof which can be 
used for the preparation of perfumed artcles are e g u 
naturally occurnng products such as essential oils, ab- 
solutes, resinoids. resins, concretes etc., natural, nature 
identical and artificial fragrances, such as hydrocar- 
bons alcohols, aldehydes, ketones, ethers, acids, es- 
ters, acetals. ketals, nitnles etc., covenng saturated and ^ 
unsaturated compounds, aliphatic, carbocyclc and het- 
erocyclic compounds, for instance as disclosed in S. 
Arctander (loc.cit.). 

[0024] Examples of fragrances which may be used 
within the scope of the invention are: geraniol, geranyl 2C 
acetate, linalool, linalyl acetate, tetrahydrolinaloof, cit- 
ronellol, citronellyl acetate, dihydro myrcenol. dihydro 
myrcenyl acetate, tetrahydro myrcenol terpineol, terpi- 
nyi acetate, nopol, nopyl acetate, 2-phenylethanol, 
2-phenylethyl acetate, benzyl alcohol, benzyl acetate, 25 
benzyl salicylate styrallyl acetate, benzyl benzoate, 
amyl salicylate, dimethylbenzyl carbinol, trichlorometh- 
ylphenylcarbinyl acetate, p-tert. butylcyclohexyl ace- 
tate, isononyl acetate, vetiveryl acetate, vetiveroi, a- 
hexyl-cinnamaldehyde, 2-methyl-3-(p-tert.butylphe- 30 
nyl)-propanal, 2-methyl-3-(p-isopropyl phenyl)-pro- 
panal, 3-(p-tert.butylphenyl)-propanal, tricyclodecenyl 
acetate, tricyclodecenyl propionate, 4-(4-hydroxy- 
4-methylpenty1)-3-cyclohexene carbaldehyde, 4-(4-me- 
thyl-3-pentenyl)-3-cyclohexene carbaldehyde, 4-ace- 35 
toxy-3-pentyl-tetrahydropyran, 3-carboxymethyl- 

2- pentyl-cyclopentane, 2-n-heptylcyclopentanone, 

3- methyl-2-pentyl-2-cyclopentanone, n-decanal, n-do- 
decanal, dec-9-en-1 -ol, phenoxy-ethyl isobyutyrate, 
phenylacetaldehyde dimethylacetal, phenylacetalde- 40 
hyde diethylacetal, geranyl nitrile, citronellyl nitrile, ce- 
dryl acetate, 3-isocamphyI cyclohexanol, cedrylmethyl 
ether, isolongifolanone, aubepine nitrile, aubepine, he- 
liotropine, coumann, eugenol. vanillin, diphenyl oxide, 
hydroxy citronellal, ionones, methyl ionones, isomethyl 45 
ionones, irones, cis-3-hexenol and esters thereof, indan 
musk fragrances, tetralin musk fragrances, isochroman 
musk frangrances, macrocyclic ketones, macrolactone 
musk fragrances ethylene brassylate. aromatic nutri- 
musk frangrances. so 
[0025] The fragrance comprising spray-dried prod- 
ucts according to the invention may be used success- 
fully in perfumed articles. Examples of such perfumed 
articles are: soap, bath products washing agents, dish 
washing and cleaning agents, pommanders, candles. 55 
cosmetics such as creams, ointments, body deodorant 
sttcks and antiperspirant sticks 

[0026] Also pharmaceuticals and wash-active com- 
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ponents which are prone to humidity or oxygen can be 
used as active compound to be encapsulated in the car- 
bohydrate matrix according to the invention 
[0027] A major application of the invention is related 
to the field of flavours. In this respect it is noted that the 
final spray-dried product according to the invention is 
capable of protecting and retaining 5 to 40 wt.% or even 
more, preferably 20 to 30 wt.% flavourant as active com- 
pound, depending on the type of flavourant and based 
' on the total weight of the flavour. Examples of flavour- 
ants. in particular aromatic or volatile flavourants, to be 
encapsulated in the carbohydrate matrix according to 
the invention are for instance essential oils like citrus 
oil. e.g. lemon oil. orange oil, grapefruit oil and other vol- 
atile flavourants, like bakery and savoury flavourants. 
Also other types of active compounds as indicated 
above can be encapsulated in the carbohydrate matrix 
according to the invention in an amount of 5-40 wt.% or 
more, preferably 20-30 wt.%, based on the total weight 
of the composition. 

[0028] A further aspect of the invention is embodied 
by a process for producing the moisture and oxygen sta- 
ble composition, comprising the steps of 

a) forming an aqueous carbohydrate solution con- 
taining a carbohydrate mixture consisting of 40 to 
80 wt.% high molecular weight film forming carbo- 
hydrate^), 1 0 to 30 wt.% mono : di and trisaccharide 
(s), and 10 to 30 wt.% maltodextrin(s), 

b) incorporating at least one active compound de- 
fined above into the solution of step (a), and 

c) spray-drying the aqueous solution of step (b) us- 
ing an outlet temperature of 100°C 

or less to obtain a stable product encapsulated therein 
the active compound. In general, the procedure of 
spray-drying involves the following. At first a solution of 
the product one wishes to make is prepared. The term 
solution is understood to mean mixtures of solutes and 
solvents encompassing such mixtures as emulsions or 
dispersions. The solution is fed into an atomizer which 
creates a f;ne mist, composed of regular-sized droplets. 
The misted solution is introduced, usually through the 
top of a drying tower or chamber into the spraydryer. 
Heated air is fed into the chamber so that as the droplets 
fall from the top of the chamber evaporation and drying 
of the aqueous liquid phase respectfully occurs. The 
product is collected from an outlet port. Examples of 
soray-drying apparatus are the Anhydro Dryers (manu- 
factured by Anhydro Corp. of Attleboro Falls, Mass. U. 
S A ) or the Niro Dryer (manufactured by Niro Atomizer 
Ltd Copenhagen. Denmark). 

[0029] More in particular the combination of carbohy- 
drate materials is dissolved in water to form an aqueous 
solution with the temperature being maintained at 
around 1 0° C to 90°C In the case of a highly volatile sub- 
stance the solution is allowedto cool to about the boiling 
point of the substance or below. The active compound, 
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for instance a volatile or aromatic flavourant is then add- 
ed to the solution, the solution being preferably main- 
tained at from 1 0°C to 50°C. The solution is then spray- 
dried in an atmospheric spraydryer wherein the inlet 
temperature is typically about 140°C to 210°C and the 
outlet temperature typically 70°C to 1 00°C. The result- 
ant moisture-stable product has an excellent retention 
of volatiles over time and a prolonged shelf life without 
unacceptable oxidation. No antioxidant is added or 
made part of the final product. 

[0030] The invention is elucidated by means of the fol- 
lowing examples and the storage properties of the 
spray-dned products are illustrated by means of the Fig- 
ures 1 and 2. 

Fig. 1 illustrates the accelerated shelf life test of 

■ a product according to the prior an based on 25 
wt.% orange flavourant (QL 06830 marketed by 
Quest International, the Netherlands) and 75 
wt.% of a carbohydrate matrix consisting of 50 
wt.% Capsul® and 50 wt.% maltodextnn (DE 
20), and 

♦ a product according to the invention based on 
25 wt.% orange flavourant (QL 06830) and 75 
wt.% of a carbohydrate matrix consisting of 50 
wt.% Capsul®, 23 wt.% maltodextrin (DE 20), 
25 wt.% sucrose and 2 wt.% glycerol. 

More in particular the X-axis represents the 
time in weeks, and the Y-axis represents the 
amount of carvone in wt.%. formed from the 
spray-dried products due to oxidation of the 
limonene component of the used orange fla- 
vourant during the accelerated shelf life test at 
40°C and at a relative humidity (RH) of 30%. 

Fig. 2 illustrates the accelerated shelf life test of 

■ the product according to the prior art shown in 
Fig. 1 , and 

• a product according to the invention based on 
25 wt.% orange flavourant (QL 06830) and 75 
wt.% of a carbohydrate matrix consisting of 60 
wt.% gum acacia, 20 wt.% maltodextrin (DE 1 0) 
and 20 wt.% sucrose 

More in particular the X-ax:s represents the 
time in weeks, and the Y-axis represents the 
amount of carvone in wt.%, formed from the 
spray-dried products due to oxidation of the 
limonene component of the used orange fla- 
vourant dunng the accelerated shelf life test at 
40°C and at a relative humidity (RH) of 50%. 

Example 1 

[0031] The following two formulat ons were prepared 
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by dissolving or dispersing the components indicated 
below 

(a) 500 g of a carbohydrate matrix comprising 50 
wt.% (250 g) Capsul® and 50 wt.% (250 g) malto- 
dextrin (DE 20) being a carbohydrate matrix used 
for marketed products; and 

(b) 500 g of a carbohydrate matrix consisting of 50 
wt.% (250 g) Capsul®, 23 wt.% (115 g) maltodextrin 
(DE 20), 25 wt.% (125 g) sucrose and 2 wt.% (10 
g) glycerol being a carbohydrate matrix according 
to the invention 

under stirring in 600 g warm water of 80°C for 30 min- 
utes. Then the mixture was cooled to 20°C. An orange 
flavourant (QL 06830) without any antioxidant preserv- 
ative was added in an amount of 25 wt.% on total dry 
solids (1 66 g) under stirring and the prepared feed was 
homogenised using a Ultra Turrax T50 at 10,000 rpm 
for about 3 minutes. The homogenised feed was spray- 
dried in a NIRO MOBIL MINOR SPRAY DRYER using 
a rotary wheel atomiser at 20,000 rpm. Inlet air temper- 
ature was kept at 190°C, resulting in an outlet temper- 
ature in the range of 90°C. 

[0032] As apparent from Fig. 1 , the product according 
to the invention had an excellent stability and a desired 
long storage life compared to the prior art product. More 
in particular the storage time of 8 weeks in the acceler- 
ated shelf life test at 40°C and a RH of 30% corresponds 
to a storage time of about one year at room temperature 
(20°C) and a RH of 30%. 

Example 2 

[0033] The following two formulations were prepared 

by dissolving or dispersing the components indicated 
below 

(a) 500 g of a carbohydrate matrix consisting of 50 
wt.% (250 g) Capsul® and 50 wt.% (250 g) malto- 
dextrin (DE 20) being a carbohydrate matrix used 

for marketed products: and 

(b) 316 g of a carbohydrate matrix consisting of 60 
wt.% (1 90 g) gum acacia, 20 wt.% (63 g) maltodex- 
trin (DE 10) and 20 wt % (63 g) sucrose being a car- 
bohydrate matrix according to the invention 

under stirring in 500 g warm water of 60°C for 30 min- 
utes Then the mixture was cooled to 20°C. An orange 
flavourant (QL 06830) without any antioxidant preserv- 
ative was added in an amount of 25 wt.% on total dry 
solias ( 1 66 g for formulation (a) and 1 05 g for formulation 
(b)) under stirring and the prepared feed was homoge- 
nised using a Ultra Turrax T50 at 10.000 rpm for about 
3 minutes. The homogenised feed was spray-dried in a 
NIRO MOBIL MINOR SPRAY DRYER using a rotary 
wheel atomiser at 20 000 rpm Inlet air temperature was 
kept at 190°C, resulting in an outlet temperature in the 
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range of 9C°C 

[0034] As apparent from Fig 2. the product according 
to the invention had an excellent stability and a desired 
long storage life compared to the prior art product. More 
in particular the storage time of 8 weeks in the acceler- 
ated shelf life test at 40°C and a RH of 50% corresponds 
to a storage time of about one year at room temperature 
(20°C) and a RH of 50%. 



Claims 

1. A moisture and oxygen stable spray-dried compo- 
sition comprising at least one active compound en- 
capsulated in a carbohydrate matnx, which matnx 
is charactensed by 

40 to 80 wt.% high molecular weight film form- 
ing carbohydrate; 

1 0 to 30 wt.% mono, di and trisaccharides, and 
1 0 to 30 wt.% maltodextrin 

based on the total weight of the carbohydrate ma- 
tnx. 

2. The spray-dned composition according to claim 1, 
characterised in that the film forming carbohydrate 
is present in an amount of 45 to 70 wt.%, preferably 
50-60 wt.% based on the total weight of the carbo- 
hydrate matrix. 

3. The spray-dried composition according to claim 1 
or 2, characterised in that the film forming carbohy- 
drate is selected from the group consisting of gum 
arabic, gum acacia lipophilically modified starches 
and mixtures thereof. 

4. The spray-dried composition according to any of 
claims 1-3, charactensed in that the mono, di and 
trisaccharides are present in an amount of 15-25 
wt.% based on the total weight of the carbohydrate 
matrix. 

5. The spray-dried composition according to any of 
claims 1 -4, characterised in that at least 50 wt.% of 
the mono, di and tnsaccharide material is a disac- 
charide. 

6. The spray-dned composition according to claim 5, 
characterised in that the disacchande is sucrose. 

7. Tho spray-dr.od composition according to claims 5 
or 6, characterised in that 1 00 wt.% of the mono, di 
and tnsaccharide material is sucrose. 

8. The spray-dried composition according to any of 
claims 1-7, characterised in that the maltodextrin 
has a dextrose equivalent (DE) in the range of 1 to 



25. preferably 10 to 20 

9. The spray-dned composition according to any of 
claims 1 -8. characterised in that the active compo- 
5 nent encapsulated in the carbohydrate matrix is se- 

lected from the group consisting of flavourants, fra- 
grances, pharmaceuticals and wash-active compo- 
nents 

10 10. The soray-dned composition according to any of 
claims 1-9, characterised in that the encapsulated 
active compound is at least one flavourant selected 
from the group consisting of essential oils, like citrus 
oil. e.g. lemon oil. orange oil, grapefruit oil, bakery 

15 flavou r ants and savoury flavourants. 

11. The SDray-dned composition according to any of 
claims 1-1 0, characterised in that the encapsulated 
active compound is present in an amount of 5-40 

20 wt.%. preferably 20-30 wt.%, based on the total 

weight of the composition. 

12. A process for producing a moisture and oxygen sta- 
ble composition comprising the steps of 

25 

(a) forming an aqueous carbohydrate solution 
containing a carbohydrate mixture consisting of 
40 to 80 wt.% high molecular weight film form- 
ing carbohydrate(s), 10 to 30 wt.% mono, diand 

30 tnsaccharidefs), and 10 to 30 wt.% maltodex- 

trin(s): 

(b) incorporating at least one active compound 
into the solution of step (a); and 

(c) spray-drying the aqueous solution of step 
35 (b) using an outlet air temperature of 100°C or 

less, to obtain a stable product encapsulated 
therein the active compound. 

13. The process according to claim 12, characterised 
40 in that the active compound is selected from the 

group consisting of flavourants, fragrances, phar- 
maceuticals and wash-active components. 

14. Products comprising the spray-dried composition 
*s according to any of claims 1-11 or prepared by the 

process according to claim 1 2 or 13. 
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